Ascorbic acid synthesis and concentrations in organs of copper-deficient and brindled mice.
Copper deficiency was studied in mice to investigate an interaction between copper and ascorbic acid. Twelve-day-old mutant brindled mice that exhibited signs of copper deficiency were compared to their normal brothers as well as to age-matched suckling mice that were copper deficient (-Cu) because their dams were consuming a copper-deficient diet throughout gestation and lactation, and a fourth group of copper-supplemented ( + Cu) suckling mice that served as dietary controls. Dietary copper deficiency was also produced in older mice by beginning the treatment at birth and continuing for 7 wk. Organ ascorbate levels were determined by high performance liquid chromatography with electrochemical detection. Differences caused by diet and genetics were evident but age-dependent. Compared to controls, liver and kidney ascorbate levels did not change remarkably in young or old copper-deficient mice. Cardiac ascorbate levels were higher in 7-wk-old - Cu mice and lower in 12-d-old - Cu mice, despite hypertrophy in both cases. Spleen ascorbate levels were lower in older -Cu mice and higher in 12-d-old mice, but total spleen ascorbate reflected the hypertrophic and atrophic size in the older and younger -Cu mice, respectively. Brindled mutants had an extremely low level of ascorbate in spleen. Plasma ascorbate was lower in 7-wk-old - Cu mice. Reasons for the alterations in ascorbate levels are not known. Synthesis in liver from D-glucuronate was not altered by dietary copper deficiency in 7-wk-old mice. Synthesis was lower in livers from 12-d-old - Cu and brindled mice compared to control values. However, the difference correlated better with body weight of the mice rather than with degree of copper deficiency. Consequences of the altered organ levels of ascorbate in copper-deficient mice are not completely known.